The significance and effect of tandem repeats within the Mycobacterium tuberculosis leuA gene on alpha-isopropylmalate synthase.
The 57-bp tandem repeats located in the Mycobacterium tuberculosis leuA gene code for the alpha-isopropylmalate synthase (alpha-IPMS). It is unique to this pathogen. It was previously demonstrated that the leuA-coding sequence Rv3710, containing the tandem repeats, can be translated to an active alpha-IPMS. The objective of the present study was to investigate the significance and effect of the two 57-bp tandem repeats upon gene expression and the general properties of alpha-IPMS. The putative M. tuberculosis H37Rv leuA gene with and without the tandem repeats was cloned by PCR and expressed in an Escherichia coli host. The enzyme product was studied for general properties, comparing that from a native leuA gene containing two repeats and that from the 57-bp tandem repeats deletion mutant. Upon deletion of the two 57-bp tandem repeats, the expression level of leuA from M. tuberculosis H37Rv was comparable with that of the native form. The general properties of the two types of enzymes were similar. They were both functional with the same range of optimal temperature and optimal pH for activity and with similar enzyme stability. Deletion of the repeats had no detectable effect on leuA expression level or the general properties of the enzyme product.